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WE take the following fro
m the Engineering
Magazine: In an article in the Independent,
Professor F. B. Crocker, of Columbia college, says
that the young man who takes up the study of elec-
trical engineering with the intention of working
hard, and who takes a real interest in his work, is
almost sure of ultimate success, but that one who
enters it simply because he has no taste for other
work, or because he thinks it is going to be an easy
way, .to make a living, is likely to meet with dis-
appointment. The failures in electrical engineer-
ing have been sufficiently numerous, but they
have usually been cases of men who have had an
imperfect preparation, have not been sufficiently
determined to succeed, or who have been lacking
in industry. Professor Crocker insists strongly
upon the importance and necessity of a thorough
preparation in a scientific school. It is as he says,
practically impossible, now that the art has become
so thoroughly specialized, for a young man to ac-
quire anything approximating a thorough knowl-
edge of this most difficult sub.;e t while engaged
in ordinary industrial employment. He empha-
sizes the fact that almost every man who has
achieved success in the electrical field has been
one of the quick-witted sort, such as are held by
our Connecticut friends to be the possessors of that
indescribable qualification known as "gumption."
Moreover, there is required above all things, in
dealing with electrical forces, a man who is care-
ful, exact and conscientious, in small things as
well as great.
WITH Colonel Thompson's tribute to t
he late
Charles R. Peddle in this number what is
left to be said? Rose and its friends have suffered
another grievous loss. Another of the builders
who have made our Institute what it is has been
taken away from us. Mr. Peddle more than any
other of the managers was known to the students,
and to know was to respect and admire. His fre-
quent presence at the Institute was an assurance
of the deep interest in our welfare of himself, and
of the Board he represented. The labor of love is
ended but his example, the inspiration of his
noble life lives on. The memory of Mr. Peddle
will ever remain a cherished treasure with all Rose
men.
MR. Ray G. Jenckes has b
een made secretary
of the Board of Managers. While Mr. Jenckes
was but recently elected to the Board he is not a
stranger to it, having been a member some time
before, retiring on account of absence from the city.
As secretary he assumes a position the more diffi-
cult to fill after Mr. Peddle's long devoted service
in this office, yet there is no doubt but that the
work will be ably carried on. Robert S. Cox,
M. E., of the Terre Haute Car and Manufacturing
Company has been elected a. member of the Board
of Managers and brings to it his valuable knowl-
edge and experience in engineering practice.
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THE sensational reports of the hazing of se eralyoung men members of a secret society, in an
Ohio college by students in a rival secret society,
which were given such prominence by the news-
papers but a short time ago, furnish another ex-
ample of the zeal with which the special corres-
pondent jumps into college affairs whenever an
assignment is given him in this field. We venture
the statement that no college man, one who really
deserves the name, wrote those highly colored
tales which appeared from the scene of trouble.
There was such a freshness about them, a sort of
a breath from the green pastures which permeated
and sweetened the entire structure and gave one
the faintest of an idea that the writer had strayed
from the highway and was wandering in unfamil-
iar paths. How the daily press can take up a
trivial college affair and magnify a mole hill into
a mountain we know very well by experience.
The manner in which little matters attending the
Freshman-Sophomore festivities of last fall were
distorted and misrepresented is distinctly remem-
bered by all. May there not have been much of
this in this recent purportedly very serious affair
in our neighboring state? Many people take as
facts all the statements which the papers print con-
cerning college pranks and college troubles; were it
not for this the articles would be harmless. What
is the reason that newspapers show so little re-
sponsibility in these cases, are they gulled, or do
they wish to fill space, or is the old feeling of town
and gpwn, or is it something else? Perhaps they
can answer, we cannot.
C PEAKING of college men in the previous par-
k) agraph suggests the thought that the mere at-
tendance at an institution of higher education
does not make the college man. Perhaps every
reader has in his personal observation run across
men taking work in a college course, or some even
who have been graduated yet who were not in any
sense college men, but narrow beings out of touch
with the affairs of the day, having some learning
but little of the knowledge which is power. The
college man is one who appreciates that besides
the accumulation of facts and theories the years
of his college sojourn offer other possibilities, he
studies his fellows, takes an interest in all the af-
fairs of his institution, supports its enterprises, is
touched by that indescribable something which
pervades a collegiate atmosphere and leaves col-
lege a well rounded man. Large hearted, intelli-
gent, self reliant, cultured, such a man it is a pleas-
ure to meet, a benefit to know, but all students
are not college men when we interpret the word
thus.
THE Executive committee of the Indiana Col-lege Press Association being unable to choose
any time for a meeting on the coming State Field
Day without conflicting with other arrangements
have deemed it advisable not to issue a call for
that day. THE TECHNIC trusts that this will make
no difference with the attendance of the fraternity,
and hopes to see all the members of the Associa-
tion here on May 29th. An informal reunion
would be a pleasant feature of the day, and the
TECHNIC staff invites its fellow scribes to such a
gathering.
I
N an article in the Youth's Companion, Mr. Rob-
ert F. Porter, Superintendent of the Census,
strongly urges the advantages of a technical edu-
cation. This gentleman has been in a position
to inform himself, and his words must carry con-
siderable weight. In contrasting the openings in
the professions, (taking the old use of the word,
restricting to law, medicine etc.) with those in
technical branches, he draws from his own expe-
rience and remarks that hundreds of applicants
of those educated in the former class, sought em-
ployment on the census at salaries from one dol-
lar and a half to three dollars per day. And of
those so employed, he speaks of their willingness
to keep along in the old ruts, unmindful of new
things and new methods before them:
"It is a curious fact that out of fifteen hundred
young men employed as clerks in the Census Of-
fice, not more than one or two have shown any
desire or aptitude to master the electrical tabu-
lating machine. Of course both men and women
have developed skill in operating the machine;
but its principles and the mechanical side of this
remarkable electrical contrivance have apparently
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remained a sealed book to those who have super-
vised the work. Perhaps inquisitiveness as to the
mechanical side of the apparatus would have in-
volved the oil-can and the overalls. And yet if this
splendid opportunity had developed a score or so of
young mathematicians, with some knowledge of
mechanics, capable of making a drawing of a ma-
chine, and ambitious to get along in the world,
they could readily have found employment in
good establishments."
Then, Mr. Porter, for the other side, takes up a
number of special cases, and speaks of the oppor-
tunities for those technically trained, in mining, in
various manufacturing operations which he points
out, in electricity and in all engineering work.
And our writer takes up not only the remunera-
tive advantages in the lines he advocates, but he
champions them right through to the front in all
other respects, as a quotation will show:
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"It has been urged that these occupations do
not afford scope enough to the imagination and
the intellect—that preaching a sermon, writing a
poem, grinding out an editorial, making a speech,
producing a symphony, painting a picture, or am-
putating a limb, are more desirable occupations. I
don't think so. The grace and beauty of the East
River bridge, the massive grandeur of the bridge
across the Mississippi River at St. Louis, the light at-
tractiveness of the bridge across the Hudson at
Poughkeepsie, are to my mind poems in stone and
steel that afford scope enough for the intellect and
imagination of the brightest of mankind."
Mr. Potter makes a strong case, and a most in-
teresting paper well worth the time to look it over.
Such articles as his, popularly presented, are do-
ing a great work, and the onward march of tech-
nical education is gathering more and more
strength, from year to year.
CHARLES R. PEDDLE.
BY HON. RICHIRD W. THOMPSON, PRESIDENT OF BOARD OF MANAGERS.
It is our painful duty to announce the death of
CHARLES R. PEDDLE, ESQ., since the last issue of
this paper. He was a warm and zealous friend of
the Polytechnic Institute, and for many years
Secretary of its Board of Managers. He dis-
charged the duties of this position with the ut-
most fidelity. In addition to long business train-
ing his judgment was discriminating and accu-
rate, and he brought it to bear with clearness and
promptitude upon all matters concerning the
prosperity and welfare of the institution. He
was quick to perceive its wants and always effi-
cient in the prosecution of such measures as were
necessary to Ripply them. He was never absent
when his services were required, and never remiss
in the discharge of duty. As the friend of edu-
cation in its broadest and most comprehensive
sense, he placed the highest appreciation upon
the scientific culture, intellectual development,
and mechanical skill, for which the Polytechnic
has so well provided. No sacrifices were too
great for him to make, and no labors too onerous
for him to perform, when its interests demanded
them. In his death the institution and all its
pupils have lost an earnest and devoted friend,—
one whose friendship, emanating from a kind
and generous nature, was not measured by his
own wants and necessities, but by those of others.
Such men as he was do not die without leaving a
void difficult to fill. Their example is the com-
mon legacy of all.
Mr. Peddle was born in the city of Philadelphia,
October 5th, 1820, and was therefore in his 73d
year. His ancestry were from England and be-
longed to the Society of Friends, and to their
early training he was, doubtless, indebted for the
equanimity of his temperament and his careful
and pains-taking habits, as well as for his studi-
ous methods of investigation. After having ac-
quired a thorough mechanical education in his
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native city, he came to Indiana in 1848 and en-
tered into the service of the Madison & Indian-
apolis Railroad Company—that having been the
first railroad built in this state. From there he
came to this city in 1852 as master machinist for
the Terre Haute & Indianapolis Railroad Com-
pany, to which last named company he continu-
ously bore official and confidential relations up
till his death. By his diligent application to
business and the care he unceasingly bestowed
upon whatever was confided to him, he won the
confidence and esteem of all its officers to such a
degree that they placed implicit trust in his
fidelity, discretion, and judgment. For every
position he filled he was peculiarly well fitted by
his scientific and mechanical training, and in all
of them he displayed, not merely the highest
competency but the strictest integrity,—such as
caused whatever duty he was required to perform
to be accepted with undoubting faith and trust.
His forty years of service in the employment of
the Terre Haute & Indianapolis Railroad Com-
pany was so constant and unceasing, and his
personal identification with its interests was so
marked, that his name was associated with the
improvements of its machinery—the best methods
of conducting its affairs—and the regulations
which have been, from time to time, adopted,
with the view of making the " Vandalia system"
a model for imitation. Among the old residents
.of this city there are a few remaining who re-
member the first trial trip to Indianapolis with a
train of box cars, and his participation in the
management of the train. From that time for-
ward—during all the intervening years—he has
faithfully remained at the post of duty, shrink-
ing from no just responsibility and faithless in
nothing.
He led the life of an earnest and consistent
Christian. and endeavored by his example to pre-
serve in his own mind and inculcate in the minds
of others, the importance and necessity of Chris-
tian principles. Nothing could tempt him to
depart from this example, but, with modest bear-
• ing, he so spent his life as to attest the sincerity
and value of his convictions, and to make it wor-
thy of imitation by his numerous friends and as-
sociates, to all of whom he commended himself
by his consistent and upright conduct. With
him Christianity was not merely a profession of
particular forms of belief, but that earnest con-
viction which sinks deeply into the heart, puri-
fying its emotions, inciting its virtuous impulses,
and leading to the actual work of doing good.
Without ostentation he practiced what he pro-
fessed, and has left behind him a name which
will always be held in kindly remembrance
throughout the large circle of those who appreci-
ated his merit and profited by his intercourse.
Mr. Peddle was not only a careful investigator
of science and mechanics, but he was also a stu-
dent of history, which he diligently read in order
to discover its philosophy. With this he was
sufficiently familiar to be always entertaining
and instructive to his associates of the Terre
Haute Literary Society, of which he was a promi-
nent and useful member. His style of writing
was accurate and comprehensive, his thoughts
were well matured and vigorously expressed, and
his opinions such as always to command the
highest respect.
He was twice married. His first wife was Miss
Elizabeth Mark, to whom he was married in the
city of Madison, and who died in this city in
1864, leaving four children who are yet living.
In 1867 he married Miss Mary Ball, daughter of
Dr. E. V. Ball, who, for many years was a practi-
tioner of medicine in this city and one of its
early inhabitants. Four children have also been
born to this marriage, and these too survive him.
His domestic life was characterized by quiet in-
tercourse with those he loved and in whose wel-
fare his affections were centered. In the quiet of
his own home he sought after and found that
earthly happiness which neither wealth can pur-
chase nor • ambition bestow. There was neither
display, nor show, nor glare about his peaceful
fireside, but quiet, repose, and affection were
there the reigning goddesses. These imparted to
him that gentleness of life which he carried out
with him into his intercourse with the busy
world; and he was so governed by its influence
that it would have grieved him to inflict a pang
upon others. He offended none, but all were
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treated by him with that true courtesy which
had its birth in a mind so well balanced as to ex-
clude suspicion, malice, and envy. His quiet
demeanor impressed all who were brought into
intercourse with him, and his modest and un-
pretending life glided gently onward to the tomb,
where his earthly remains now sleep. When he
reached the end he had the consolation of know-
ing that he had inflicted no wounds upon others
and left no enemies behind. He lived a Chris-
tian's life and died a Christian's death. He met
with resignation and fortitude the doom which,
sooner or later, must befall each one of us,—for
neither wealth, nor distinction, nor rank, nor all
the world calls great, can turn aside the shaft of
death, when, in the mysterious visitings of
Providence, the fatal moment shall arrive. All
these are but unsubstantial shadows which flit by
•like the passing sunbeam.
"Only the actions of the just,
Smell sweet and blossom in the dust."
RESOLUTIONS OF RESPECT.
The Board of Managers of Rose Polytechnic In-
stitute adopted these resolutions expressive of the
loss the board sustained in the death of Mr. Ped-
dle:
WHEREAS, Since the last meeting of this Board,
it has sustained a serious loss by the death of
Charles R. Peddle, who has been connected with
it since its original organization as a member and
as its secretary for many years, and who has de-
voted himself with the strictest fidelity to all his
official duties, at all times subordinating his per-
sonal interests to the important trusts confided to
him, and who has, moreover, shown a clear and
discriminating judgment in the management of
its financial and business interests: therefore,
Resolved, That the Board has heard of the de-
cease of Mr. Peddle with the deepest regret, not
only because they have lost a companion and
friend upon whom they could confidently rely in
social intercourse, but because of his accurate and
intelligent conception of the important duties
committed to its charge. He failed in nothing
entrusted to him; but whatsoever he had to do
was done faithfully and well. He was incapable
of duplicity or deception, but was always frank,
manly and generous-hearted. His whole life was
distinguished by the practice of the Christian vir-
tues, and his death has left a void in the com-
munity of which he has been a useful member
for more than forty years, that it will be hard to
fill.
Resolved, That during the long service of Mr.
Peddle as Secretary of this Board, he has shown
himself entitled to the fullest confidence, having
in all respects reached the full measure of every
sponsibility.
Resolved, That a copy of these proceedings be
furnished to the family of Mr. Peddle and that
they be assured of the deep sympathy of the Board
at their irreparable loss.
Resolved, That the members of this Board will
attend the funeral in a body.
At the meeting of the Faculty the following
tribute to the memory of the Institute's great
friend was adopted:
In the death of Charles R. Peddle the Rose Poly-
technic Institute has lost one of its best friends,
and it is fitting that we who have had the oppor-
tunity of knowing the great service he has render-
ed to this Institution should give public expres-
sion to the high estimation in which, both as a
personal friend and as a fellow worker, he was
held by every member of the Faculty. As one of
the original Board of Managers and for the last
eight years as secretary to the Board as well as an
active member of several special committees he
has shown a devotion to the interests of the In-
stitut() and rendered an amount of personal ser-
vice which is seldom equalled by a member of such
a board. In all matters concerning the welfare
of the Institute, Mr. Peddle was ready to give his
help, either by active co-operation or by counsel,
showing in all cases the most unselfish interest
in its affairs.
As a formal resolution be it spread upon the
records of the Institute as an expression of the
great respect and esteem in which we have held
Mr. Charles R. Peddle as well as of the sorrow
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we feel for the loss of so devoted a friend, that as
a Mark of respect the exercises of the Institute be
suspended from this date till after his funeral and
that the Faculty attend the funeral in a body.
The students in the general assembly adopted
these resolutions:
In the death of Charles R. Peddle, Secretary of
the Board of Managers of the Rose Polytechnic In-
stitute, we, the students of the Institute, realize
that we have suffered a most grievous loss.
" We mourn the death of one whose kindly na-
ture and tireless efforts in behalf of the Institute
from the date of its inception until the present,
have endeared him to all, still we remember that
we mourn not alone, therefore be it
Resolved, That we extend our most heartfelt
sympathies to the bereaved family of the deceased,
and further, be it
Resolved, That a copy of these resolutions be







BY A. M. HOOD,
Professor Elisha Gray, the inventor of the Tel-
autograph, was born at Barnesville, Ohio, on
August 2, 1835. In early life he learned the car-
penter's trade, but at the age of twenty-two he
entered Oberlin College, and during his five years
of study there he devoted the most of his attention
to the study of Physics. In his thirtieth year he
took up the study of electricity and the invention
of electrical apparatus; his first invention consist-
ing of a self-adjusting relay. Since that time Pro-
fessor Gray has been the author of many of the
improvements in telegraphic and telephonic ap-
paratus, among the most important of which are
the printing telegraph, musical telephone, har-
monic telegraph and the telautograph. The first
application for a patent for a speaking telephone
was filed by Professor Gray, and although the
courts have decided that Professor Bell was the
prior inventor there are still many people who
believe that the honor is due Professor Gray. Be
that as it may it seems that this last invention
will make him famous throughout all time. As
chairman of the committee on the Electrical Con-
gress of the World's Columbian Auxiliary he has
charge of the arrangements for one of the most
interesting congresses which will be held in Chica-
go this summer.
In the development of the telautograph Professor
Gray has spent the greater part of six years. The
first machine, finished in 1887, was built on the
variable resistance plan and no provision was
made for shifting the paper or for raising or low-
ering the receiving pen. Owing to the compli-
cated form of the machine the variable resistance
plan was dropped and the step-by-step principle
adopted. In the second machine, which was fin-
ished in March, 1888, the pen arms were operated by
means of "gripping armatures" which were con-
trolled by impulses of like polarity sent from the
transmitting end. The third machine was com-
pleted in 1890 but on account of its extreme deli-
cacy Professor Gray continued his experiments
until the present machines, as seen in Figs. 2 and
3, were produced in the latter part of 1892 and the
first part of the present year. Fig. 4 is a repro•
duction of a sample of the work as produced by
the operator at the transmitting instrument and
Fig. 5 is a fac-simile of the same message as it was
written by the receiving instrument.
The transmitting and receiving instruments are
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electrically connected by means of two independ-
ent circuits in each of which are placed two bat-
teries, one of each pair being about treble the
strength of the other, the two being placed in op-
position to each other. The above arrangement is
speed than pulsations of the same kind. The
transmitting instrument consists essentially of
two " interrupters " each connected to the writ-
ing pen by means of a flexible cord. The in-
terrupters consist of a disk, the surface of which
FIG. 1. PROFESSOR ELISLIA GRAY.
made so that, in the operation of the machine,
pulsations of opposite polarity may be sent along
the line, it being found that pulsations of op-
posite polarity may be sent with much greater
is composed. of alternate strips of conducting
and non-conducting material. Above this disk
and mounted so as to give frictional contact
therewith, is a metallic brush so arranged as to
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revolve around the disk when the writing pen is
moved. The two interrupters are so mounted
that the connecting cords, when connected with
the pen or pencil, will form practically a right
angle so that the movement of the pen is resolved
into two rectangular motions. In the table of the
transmitting instrument is placed a writing plat-
en so mounted that when the pen, in act of writ-
ing, is placed upon it, it is depressed. When the
writing platen is depressed electrical connection is
made with the support of the receiving pen and
it is drawn down so that the receiving pen is al-
lowed to come in contact with the paper. The
receiving instrument is provided with a capillary
pen which is mounted at the pivotal intersection
of two rigid arms. Each of said arms is flexibly
connected by a cord to a vertically revolving
FIG. 2. THE TRANSMITTER.
drum, the arrangement being such that the revo-
lution of the drum will cause a backward or for-
ward movement of the attached pen-arm. In the
receiving instrument is mounted a motor, which,
when the instrument is in use, is kept constantly
revolving. Connected with the main shaft of the
motor is another shaft on which are mounted four
sets of soft iron disks. Mounted near these disks are
electro-magnets so arranged that when a current is
sent through them the disks are also magnetized.
Two pairs of magnets and disks (four of each) are
arranged near each revolving drum. The magnets
are so connected in the circuit that but one of
each pair is acted upon at the same time. Con-
nected by cords to each revolving drum are two
soft-iron strips, the connections being such that a
downward movement of one will cause an upward
movement of the other. These strips are arranged
tangentially to the revolving disks and are
mounted so that they may be put in motion when
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placed in contact with said disks; the arrangement
being such that when one pair or the other of the
disks is magnetized, the corresponding strips ad-
here to the disks and are given a tendency to be
carried downward by their motion. When the
current is reversed by the reversal of the move-
ment of the transmitting pen the first set of mag-
nets are demagnetized, the strips released and the
second set are magnetized and the corresponding
strips are attracted and given a tendency to be
drawn downward by the revolution of the disks.
In this way the drums to which the receiving pen
arms are attached are given a constant tendency
to revolve either in one direction or the other.
Mounted on the shaft of the revolving drum is an
escapement wheel and pallet similar to that in a
clock, the only difference being that the wheel may
FIG. 3. THE RECEIVER.
move in either direction. The pallet is pivoted
so that one arm may be controlled by an electro-
magnet which is connected with the interrupter
of the transmitting instrument. As before stated,
each one of the two circuits in the instruments is
provided with two opposed batteries. Each main-
line circuit divides before reaching the interrupter,
one branch passing through the larger battery and
from thence to earth, while the other branch con-
nects with the metal disk of the interrupter.
The metal brush is then permanently connected
to earth. When, therefore, the brush is in contact
with the metal part of the disk the larger battery
is cut out and the current is supplied by the small-
er battery, but when the brush is in contact with
one of the non conductng strips of the interrupter
both batteries are in circuit, the larger one over-
powering the smaller, and thus giving a current
in the opposite direction. By the above arrange-
ment the revolution of the interrupter brushes, as
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caused by the movement of the receiving pen, will
cause a series of pulsations, of opposite polarity
and of substantially equal strength, to traverse
• the line. There are many beautiful details of
construction which cannot be- described in this
short article.
The operation of the machines is substantially
as follows: The operator takes the transmitting
pen or pencil and writes as he would ordinarily







platen the platen is forced down and this motion
causes the support of the receiving pen to be drawn
down until the receiving pen comes in contact
with the paper. The movement of the pen is re-
solved into its two rectangular components by
means of the two cords connecting the pen with
the interrupters. These motions are transmitted
to the metallic brush causing it to pass alternately
over the conducting and non-conducting strips on
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the surface of the interrupter and thus sending
pulsations of opposite polarity along the line.
These pulsations cause the pallet of each escape-
ment wheel in the receiving instrument to vibrate,
thus allowing the arms of the receiving-pen to be
moved in unison with the cords of the transmitting
instrument. When the direction of motion is re-
versed the tension in the receiving instrument is
reversed and the escapement pallet is vibrated as










As seen by the cuts, the work of the receiving
instrument is an exact reproduction of the work
of the transmitting instrument with the exception
that in the work of the receiver may be noticed a
series of fine jogs or steps due to the movement of
the escapement wheel. These steps may of course
be made almost invisible by increasing the
number of teeth in the escapement wheel and the
number of divisions in the interrupter.
ALUMNI DEPARTMENT.
PIER BUILDING ON THE MISSOURI
RIVER.*
T. L. CONDRON, CLASS OF '90.
On the 23d day of last month the writer, in com-
pany with Mr. Robert Paige of the class of '91, Mr.
W. A. Layman of the class of '92 and Mr. L. C.
Smith of the Worcester Polytechnic class of '92,
visited the work in progress on the new bridge of
the C. B & Q. R. R. across the Missouri river about
15 miles north of St. Louis. We found the sub-
structure well advanced, three of the four river
piers being finished, except a few top courses of
each, and the conc. ete footing of the south abut-
ment laid. Pier II., the first pier north of the
abutment, proved to be the most interesting feat-
ure of the work at the time of our visit. About
an hour before we reached the bridge site this pier
was safely landed upon bedrock at a depth of 82
feet below the surface of the water. Through the
courtesy of the resident engineer, Mr. B. L. Crosby,
who represents Mr. Geo. S. Morison of Chicago,
we were permitted to go down into the caisson of
this pier. For the benefit of those who have never
seen the pneumatic process of pier sinking, a few
words of description of the general features of
such work may not be out of place before describ-
ing this particular pier.
The accompanying sketch, Fig. 1, shows the gen-
eral features of the piers built by Mr. Morison for
his bridges crossing the Missouri river. Although
the writer did not obtain sufficient data to be able
to present a drawing of one of the piers on this
work, this sketch will sufficiently illustrate the
interesting points observed.
The caisson is simply a large box without any
bottom, in this instance 70 feet by 30 feet. This
box is not only water tight so far as the walls and
roof of the working chamber are concerned but is
particularly air tight, as well. The sides of the
caisson and the roof of the working chamber are
built of a double thickness of 12"x12" timbers
while the inclined sides are somewhat larger. The
*It was the writer's intention to apply to Mr. Geo. S. Morison for
some data concerning this work but owing to lack of time he was
unable to do so in season for this number of the TECHNIC.
outside is sheathed with a double layer of 3" plank-
ing. Around the bottom there is an iron cutting
edge built of plates and angles. This cutting edge
is two feet deep with an extra heavy narrow plate
at the bottom, the latter being about 1" thick and
5" high.
The caisson is first built on the bank of the river,




launched, and towed out to the position desired,
where it is secured by anchors while being sunk,
which is done by filling the upper portion with
concrete. As soon as the caisson rests upon the
sand of the river bottom the "pressure is put on."
That is, air is pumped into the working chamber
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until the pressure produced is sufficient to ex-
clude all water, thus enabling the caisson men, or
"sand hogs," as they are termed, to enter and be
gin the work of excavating the mud, sand, gravel
and clay, gradually underpinning the structure,
which sinks by its own weight. If the pier is in
mid stream, where the current is swiftest and the
sandy bottom is most liab14 to be scoured away,
the masonry will be laid directly upon the top of
the caisson, but if the pier is in a more protected
position there is usually a crib work built upon the
caisson as shown in the sketch. This crib is mere-
ly a timber framework filled with concrete. Under
the first conditions as fast as the caisson sinks,
courses of masonry are added or in the latter case
crib-work is added, so that in either case the top
of the pier is kept above water.
The usual processes of excavation are used with
such modifications as the conditions make neces-
sary. Precautions have to be used in hoisting ma-
terial out not to reduce the pressure in the working
chamber. The hoists are common wire rope ele-
vators operated by pneumatic pressure in the cyl-
inders. Trap doors are provided. at both ends of
the elevator shafts in each case opening downward,
so that they automatically close by the pressure
below. With the top trap closed, compressed air
is introduced into the shaft until the pressure is
equalized with that in the working chamber, when
the bottom trap can be opened and material sent
up. The bottom trap is then closed and the press-
ure relieved thus enabling the top trap to be
opened. When delivering concrete to the work-
ing chamber, the lower trap is closed and the con-
crete dumped into the shaft falling upon the trap
where it remains until pressure is introduced into
the shaft, which allows the trap to open and the
concrete falls into the working chamber. But
the greatest aid to pneumatic pier sinking is the
sand pump, the principle of which is shown by
Fig. 2.
A large hose is used, on one end of which is a
perforated cap or strainer, which latter is inserted
into the mud or sand. By means of a jet of water
the material is made semifluid. On the other end
of the hose is a nozzle which is inserted in the low-
er opening of the sand pump. A stream of water
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is forced by pumps at the top through the hori-
zontal pipe into the hollow casting into which
the end of the sand pipe enters. This pipe reduces
the space inside the casting thereby increasing the
velocity of the water. As the water rushes up
the vertical pipe it tends to create a vacuum in
the sand pipe which causes the sand or mud to be
carried to the surface in a steady stream.
The air in the working chamber is under a
pressure per square inch equal to the atmospheric
pressure plus the weight of a column of water one
inch square and of a height equal to the eleva-
tion of the surface of the water above the bottom
of the caisson. The description of the operation
of an air lock used on the shaft entering the work-
ing chamber will be described later on in connec-
tion with other features observed on this particu-
lar work.
r 1G. 2.
When our party arrived at the bridge-site there
lay, anchored in mid stream, a large steam-boat
and beside her several barges, while at her bow was
what appeared to be a sinking sand barge with its
bulwarks but three inches above the surface of the
water. An iron stack about ten feet high rose out
of the center of this object while on one side was
a large tarpaulin resembling a tent and on the
other side two vertical lengths of gas pipe with
hose attached. In reality this was not a sinking
sand barge but the top of a solid masonry pier
which extended down through the water and sand
of the river bottom to bed rock, eighty-two feet
below. The iron stack was the upper end of the
main shaft leading to the working chamber and
the tarpaulin covered the top of the hoisting
shaft while the projecting lengths of gas pipe were
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the air supply pipes and were connected by hose
to the condensers on the steamer, on which was
all of the machinery used on this work.
Before going down into the caisson we w ere cau-
tioned to leave our watches on the boat as the
great pressure would cause the cases to collapse.
At the bottom of the shaft we entered the air lock
C, by a small iron door A, Fig. 1. This door was
then closed, a rubber gasket making it air tight.
We wer e then in a semi-ci rcular iron chamber about
large enough to hold eight or ten men. We had
already been instructed how to relieve the painful
pressure felt in one's ears when the compressed air
is admitted into the lock. By pinching your nos-
trils and blowing into your cheeks with closed
mouth you can force air into your ears thereby
equalizing the external pressure. Mr. Crosby
stood with his hand upon the pressure cock located
just above the door B, and gradually admitted the
compressed air, we meanwhile "blowing our heads
out" and swallowing until at last the pressure in
the lock was the same as that in the working cham-
ber below. The door B was then opened and we
descended. As shown there are two locks C and
D, either one of which may be used. No unusual
sensation was experienced while in this atmos-
phere of excessive pressure except that it was hot
and everyone's voice sounded decidedly cracked.
The working chamber, as has already been stated,
was 70 feet by 30 feet. It was illuminated by in-
candescent electric lights, although in order to sea
into the corners we used candles. The rock at the
bottom was deeply grooved in the general direction
of the stream and quite smoothly polished. The
caisson reached rock two feet higher on one side
than on the othcr which necessitated blasting in
order to get a solid bearing. We were able to see
how the iron cutting edge rested i on the rock and
could see where in places water tended to creep in.
While examining the construction of the caisson
the lights went out leaving us in total darkness
but fortunately it was only due to some minor
trouble with the dynamo. It was interesting to
note that a candle upon being blown out would
immediately relight if there remained a spark on
the wick, a consequence of the great amount of
oxygen present.. After remaining twenty min-
utes we returned to the surface passing through
the air lock again. No inconvenience being ex-
perienced in passing from the higher to ordinary
atmospheric pressure. An illustration of the ef-
fect of the pressure in the caisson was the collaps-
ing of a sardine box which was carried down and
which resumed its usual dimensions on being
brought to the surface.
This caisson has since been sealed, that is all
of the space in the working chamber has been
carefully and completely filled with concrete well
tamped, thus making a solid monolith of concrete
from bedrock to the top courses of the pier except
for the timber roof of the working chamber. Only
the outside shells of these piers are masonry the
hearts being concrete.
THE SURVEY OF THE WHATCOM COUNTY
TIDE-LAND, IN WASHINGTON.
BY VICTOR K. HENDRICKS, '89.
The tide-land, as the name implies, is properly
that land which is alternately covered and uncov-
ered by the action of the tides of any tide water,
that is, it is the land lying between the mean high
and low tide lines. On Puget Sound the difference
in elevation between these two lines is about
twelve feet, and, in places where the ground has a
gentle slope, this tide-land becomes quite a broad
strip. Directly in front of New Whatcom it is
some 1200 to 1500 feet wide.
In 1891 the Washington State Harbor Line Com-
mission established a harbor line at each What-
corn County city which is on Puget Sound. This
harbor line forms -a. closed figure, enclosing an area
in front of the city and extending for one mile be-
yond each boundary of the city, which area is
reserved by the state for wharfing. This land
cannot be bought from the state, but can be leased
for any period not exceeding thirty years. The
outer harbor line, or outer boundary of this re-
served area, is established, approximately, on the
contour showing a depth of thirty feet of water at
low tide; the inner harbor line, or inner boundary
of the reserved area, is parallel with the outer har-
bor line, and, as nearly as possible, on the low tide
line, but never over 600 feet distant from the outer
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line. In places where the tide-land is very wide,
waterways are established and also reserved by the
state. These waterways are strips of tide-land ex
tending from the inner harbor land to the high
tide land, and will be dredged out, in time, for
shipping purposes. Eventually, a sea- wall will
be built along the inner harbor line and water-
ways, and the tide land will be filled up above the
high tide line, or piled, making it valuable prop-
erty.
In the survey of the tide-land of Whatcom coun-
ty, several of the U. S. coast survey stations were
used as a basis to work from. First, a random
line was run along the beach from one end of the
area to be surveyed to the other end, connecting
with all the coast survey stations and with every
government meander corner and donation claim
corner which was to be found. At the same time
the hightide line and all improvements and build-
ings were located, and the low tide line located by
soundings, the positions of which were determined
by simultaneous observations from two points
with two transits. Next, the random line was cor-
rected to agree with the coast survey stations. To
do this the traverses of the random line, and the
length and bearing of the lines joining each two
consecutive coast survey stations were calculated,
using an assumed north line. The true length
and bearing of these latter lines was taken direct
from the coast survey notes, using the mean be-
tween the azimuth and back azimuth for the true
bearing. The difference between the true length
and the length calculated from the random line,
divided by the latter,gives the correction per foot
to be applied (with its proper sign), to the distances
on the random line to reduce the measurements
to the same standard of length and to eliminate
errors. The correction in, angle is the difference
between the true bearing and the bearing calcu-
lated from the random line.
Applying these corrections to the random line
fixes the true position of each meander corner and
donation claim corner which was tied to. The orig-
inal government meander and donation claim
notes were then corrected in the same manner—
the true bearing and length of the line joining any
two consecutive corners being calculated from the
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traverses of the corrected random line. The origi-
nal intention of this work was to determine an
azimuth line by astronomical observations and
check the work by a system of triangulation.
.This would have been done had not a sufficient
number of coast survey stations been found.
After the survey was completed, the principal
government corners were all replaced by stone
monuments, and any corners, which w( re not in
place before, were set from the random line, the
position being determined from the corrected gov-
ernment notes between the two adjacent corners
which were found. The importance of these cor-
ners is a question of more direct interest to the
lawyer than to the engineer. In many cases the
donation claim lines were originally run over the
tide-land and were quite a long distance below the
high tide lines. A part of the principal business
portion of New Whatcom was, in this way, built
inside the donation claim lines, but outside of the
high tide line, and, properly, on the tide-land.
This land was divided into lots and sold, being
thought a part of the donation claim. On account
of such cases as this, the Attorney General ordered
the tide-land to be appraised only up to the pat-
ent line, where this line was run outside of the
high tide line, and to the high tide line where the
patent was inside, thus giving the upland owner
all rights. This decision was to have been acted
upon at the last meeting of the state legislature,
but their report is not yet in print.
The tide lines and patent lines having been cor-
rectly established, and all buildings and improve-
ments located, the land was divided into lots, in
such a manner as to give all buyers equal rights, as
nearly as possible, and leaving streets open as shown
on plats filed with the county auditor by each city.
Where any improvement is made the owner of the
improvement has the first right to buy the land on
which the improvement is located, and where
there is no improvement, the _abutting upland
owner has -the first right to buy. After a certain
length of time this right is forfeited and the land
is sold at public auction. These privileges had
to be taken into consideration in dividing the land
into lots.
From the manner of establishing the harbor line
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it will be seen that the inner harbor line will often
vary considerably from the low tide line, and in
places, there will be quite a broad strip of water
between the two lines. This strip is not properly
tide-land, but, in the case in question, a low tide
meander line was established and the strip was
divided into lots for appraisal, being kept entirely
separate from the tide land proper. This was an-
other question which was to have been brought up
before the state legislature at its last session.
On the completion of the work, full notes were
filed with the county auditor, giving the traverses
of every line and the summation of the traverses
of every point from the same initial point that
was used in the harbor line notes. From these
notes the relative position of any two points on
the survey can be readily found. A book was also
filed giving the mete and bound description of
each lot separately.
This work was done much more thoroughly and
accurately than is generally the case in such work,
but it will probably save much litigation later.
The chaining was all done with a steel tape and
plumb-bobs, the latter being used very carefully.
The tape was leveled by sighting across the water.
The angles were usually read by turning the limb
of the transit, to avoid losing time by double cen-
tering. A check on the angles was obtained at
each coast survey station by reading the closing
angle on the preceding station. Whenever the
work did not check satisfactorily it was repeated,
but this was very seldom necessary, as the work
was done carefully at first.
NOTES.
Mr. Milton L. Oglesby, '92, is coming East the
20th of this month and "expects to see the 'Old
Rose and White' at the front on Field Day." He
sends his regards to all the boys.
E. F. Folsom, '92, in company with nine other
Cornell students, went to Milwaukee under the
charge of Prof. Carpenter and made a duty test of
the large pumping engine in the water works there.
Prof. Carpenter proposes to read a paper on the
test before the American Society for the Advance-
ment of Science at its meeting this summer. Mr.
Folsom spent nearly a week recently at his home
in Indianapolis. He is a member of the second
la crosse team at Cornell.
The Neptune Electric company, Asbury Park,
N. J., has nearly completed its new plant. The
plant will be 100x86 feet and will contain one 600
H. P. Corliss and one 150 H. P. light duty engine.
It will have a capacity of 250 arc and 5,000 incandes-
cent lights. Over sixty miles of wire will be run
from the plant to light about eight miles of coast.
Mr. B. R. Shover, '90, is superintendent of the
works and has entire charge of the plant and its
installation.
J. D. Harper, '91, is at present at his home in
Durango, Col. He expects soon to be employed
in an electric smelting works which is to be erect-
ed in Salt Lake City.
Mr. 0. P. Hood, '85, is now in Chicago in charge
of the exhibit of the Kansas State Agricultural
College. He will probably be there until the lat-
ter part of May.
Mr. V. K. Hendricks, '89, has been with the La-
Fayette bridge works temporarily, but will soon
be in the employment of the Edge Moor bridge
works.
W. J. Fogarty, '92, is at present in Philadelphia
at work on a blower that is to be exhibited at the
World's Fair in Chicago.
Allan Bixby, '92, has just recovered from a ten
weeks' siege with pneumonia.
"All flesh is weak," the sage has said—
How great was his mistake;





While the work of the ball team is not all that
can be desired, the team still has the support of
the school and hopes to end the season with finan-
cial success. As the three college games to be
played here is the only series which will be
played in the city this season, the patronage of
the base ball enthusiasts of Terre Haute is looked
for.
The Association have issued season tickets
which include the three games of the series to-
gether with a fourth game, all for one dollar; the
tickets include the usual grand stand privileges.
The diamond was in good condition for the first
game but can be further improved by a slight
filling in, additional applications of sand, etc.
The first game indicated that the field is suffi-
ciently extensive as the remaining trees do not
interfere with the fielders. A netting in front of
the grand stand is the greatest present need and
it is hoped, that will receive attention at once.
The tennis contests for the selection of con-
testants for field day were an interesting feature
of recent practice among the students; the Fresh-
man class particularly furnishing many good
players. There seems to be some mismanage-
ment either on the part of the Athletic Associa-
tion or Tennis Committee concerning supplies,
especially tennis balls which disappear with as-
tonishing rapidity. As no complaint was made
against the check-book last year its present need
is too apparent to be questioned.
Practice in regular track and field sports is pro-
gressing in a manner which indicates that we
will be prepared for field day with a large repre-
sentation. The runners are practicing starting
and several have already made trial runs on the
Fair Ground Track.
CHAMPAIGN'S BIG DAY.
It is to be regretted that the financial condition
of-our athletic association did not warrant the
sending of a full team to the field meet of the
Western Intercollegiate Athletic Association at
Champaign on May 12, for, at least in the opinion
of the writer, we could have made our presence
materially felt.
No college, except the U. of I., won more than
two events, while that University won ten.
Judging from the records made there and the
practice work being done here, we could certainly
have taken two and possibly three or four firsts
and several seconds and thirds. As it was, of the
two who did attend, each took second.
The work done by the U. of I. team clearly
shows the advantage of judicious training. They
have a professional s trainer who superintends all
exercises of candidates for the team, prescribing
just what is needed for each individual and see-
ing that his instructions are carried out; thus in-
suring against evils resulting from laziness on the
one extreme, or over exertion on the other. While,
with the limited time we have for practice, it
might not be worth our while to employ a trainer,
yet an improvement on our former work could
easily be made by electing a captain of the team.
The various training committees could be under
him and the work thus be brought to a focus, so
to speak. It would also be the duty of the captain
to look after the men.on field day, to see that there
was some one to take care of a man before and
after a contest, for really there is much depending
on this very point.
The object of this article is to tell something of
the meet. Perhaps I have digressed. One year
ago it was held at the Varsity park, but as
complaints were made as to the narrowness of
the track, limited dressing room space, etc., it
was held this year at the Fair Grounds. The
track there is of black dirt so that any ordinary
rain makes it quite muddy. This was the state
of affairs on Friday morning, so the exercises,
which were to begin at 9 A. M., were postponed
until 1 P. M. In the meantime, a little sunshine
and a good breeze dried up the mud to some ex-
tent and by continual harrowing and a final roll-
ing, the track was made comparatively smooth,
but was still very soft.
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The following is a summary of events:
100 yard dash. Run in four preliminary heats, each
being won by a U. of I. man. Final heat won by Weed-
man, U. of I. Best time, 103 sec.
Running high jump. Won by Clark, U. of I. Height
5 feet, 734 inches. Ewry, Purdue, second.
120 yard hurdle. Won by Clark, U. of I. Time 17N
sec.
Running broad jump. Won by Weedman, U. of I.
Distance 19 feet.
One mile run. Won by McCaskrin, U. of I. Time
4.55g. Gemmer, Purdue, second.
220 yards hurdle. Won by Clark, U. of I. 28 sec.
Throwing 16 lb. hammer. Won by Sullivan, C. C. B.
Distance 87 feet, 3 inches. Stevenson, Purdue, second.
Pole vault. Won by Culver, N. W. U. Height, 9 feet,
93 inches. Second by Ridgely, R. P. I., 9 feet, 3 inches.
220 yards dash. Won by Culver, N. W. U. Time 25
seconds. Second by Crowell, Purdue.
One mile walk. Won by Evans, U. of I. Time 8.07.
Patting 16 lb. shot. Won by Tozier, C. C. B.; 35 feet, 1
Inch. Second by Stevenson, Purdue.
Two mile bicycle race. Won by Haley, U. of I. Time
7.09. In this raft, over a very soft and consequently
slow track, Klinger, R. P. I., showed his staying quali-
ties. Having done all his training for shorter distances,
and being limited in time, he kept a place close to the
pace maker and finished a good second, while two or
three contestants were distanced.
One-half mile run. Won by Orr, U. of I. Time 2.123.
It must be said that Purdue appeared to very
good advantage, and this means that we must do
good work between now and the 29th, or run a
good chance of going to the wall.
At the meeting held in the evening it $las de-
cided to hold next year's meet at St. Louis under
the auspices of the College of Christian Brothers.
We believed it could have been secured for Terre
Haute, but having no authority to bind our associa-
tion, it was thought best not to ask for it. Per-
haps in another year, especially if some other
college gets the Indiana meet, we can take steps
toward getting the Western. Klinger, '96, was
elected secretary and treasurer of the association.
C. M. RIDGELY.
TENNIS.
A preliminary tournament to decide who shall
represent Rose on Field Day in tennis singles was
decided the 13th ult., when Farrington defeated
Beebe and captured the honor. The playing com-
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menced May 4th the contests resulting as follows:
McTaggart—Crockwell 6-4, 4-6, 6-4.
Johnson—Merriwether 3-6, 9-7, 6-3.
Farringtou—Jaseph 6-1, 6-1,
Beebe—Bailey 6-2, 6-2,
Farrington—Johnson 6-3, 4-6, 6-2.
Beebe—McTaggart 6-3, 3-6, 6-1.
Beebe—Fuller 6-2, 6-2,
Farrington—Beebe 6-4, 7-5, 6-2.
With the exception of the finals which was for
the best three in five the contests were played for
the best two in three. It has not been decided
who will represent the Institute in the doubles
as more practice is needed to ascertain which two
men can work together to the greatest advantage.
It is quite generally understood that the two
east dirt courts are reserved for Field Day com-
petitors whenever they have occasion to practice.
All students will please observe this regulation
BASE BALL.
R. P. I. VS. I. U.
The Polytechnic ball team lost the first game
of the season which was played at Bloomington,
Ind., April 29. Notwithstanding the poor con-
dition of the grounds and the short time for
playing, the game was one of the most interest-
ing that has been played with I. U. The attend-
ance was good and the best of feeling prevailed.
While the " Poly " team was defeated the game
which they played was sufficient to show that the
team has good material, and that every position
is being well filled.
ROSE POLYTECHNIC.
A.B. R. 1St B. S.H. P.O. A. E.
Anderson, c f 4 1 1 0 3 0 0
Myers, 2d b  4 0 0 0 2 1 0
Hedden, p 4 1 2 0 0 4 0
Ellis, c. 4 0 2 0 7 2 1
Wenzel, 1st b. 4 0 0 0 11 0 0
Wood, r. f. 4 1 1 0 - 0 0 0
Brown, 1.1. 3 0 1 0 1 0 1
Randall, 3d b. 3 0 0 1 0 1 1
Jones, s. s. 3 0 0 0 0 3 0
Totals 33 3 7 1 24 11 3
Stolen bases, 3. Bases on hit by pitched balls, 1.




A.B. R. 1St B. 8.11. P.O. A.
Frank Ferguson, c. . 4 1 0 0 7 0 0
Scholler, 2d b. . • . 4 1 0 0 3 1 1
McDowell, 3d b. . 4 1 1 0 0 3 0
Utter, 1st b. . . . 4 1 1 0 10 0 0
Moore, r. f. 4 1 0 0 3 1 0
Bray, s. s.  4 1 4 0 2 4 2
Malott, 1. f.  4 0 2 0 1 2 0
Branet, c. f. .   4 0 0 0 0 0 0
Fred Ferguson, p. .  3 0 0 0 1 2 0
Totals  35 6 8 0 27 13 3
2 base hits, 1. Bases on called balls, 2. Bases stolen,
3. Struck out by Ferguson, 5. Double play, Moore-
Utter. Passed balls, 1.
Umpire, Limbower. Time of game 1 hr. 35 min.
SCORE BY INNINGS.
R. P. I. . . . 0 0 2 0 0 0 1 0 0 — 3
I. U  1 1 3 0 0 1 0 0 * — 6
ROSE 12. HANOVER 3.
The admirers of our ball team saw them score
the first winning g tme this season on May 13.
The afternoon was favorable for a good game and
the winning team betrayed the fact that they
could play base ball under favorable conditions.
Playing in the first three innings of the game was
close and not devoid of excitement and not until
the last half of the seventh inning, when Hughes
lost control of his hitherto effective drop curve,
did the game become one sided; then two and
three baggers became frequent and the game was
interesting only as it afforded our team much
needed practice, especially at the bat. The first
man who was sent to the bat for Hanover took
first on being hit, advanced to second and third
and scored on a passed ball. The feature of the
game was Apderson's difficult one band catch in
middle field and sharp return of the ball which
prevented two runs.
When Rose came to the bat Anderson took first
on balls, stole second and scored on a safe hit to
right by Ellis.
In the third inning Bridges made a home run
for Hanover by a hard line drive to extreme left
field, which beat Wood across the tennis court.
Rose found the ball in the fourth inning for
four runs which practically dfcided the game.
155
Randall occupied the pitcher's box for the first
E. time and his speedy delivery held the opposing
nine to two hits, and seven strike outs were to his
credit.
The score is here given:
HANOVER.
• A.B. R. 1ST B. &H. P.O. A. E.
Bridges, 1st b . 4 2 2 0 14 2 0
Hughes, p 3 0 0 0 1 4 1
Crowe, 2d b 3 1 1 0 0 2 1
Richmond, 3d b. 4 0 0 0 1 1 0
Torrance, c. . 4 0 1 1 7 1 1
Walton, r f 4 0 1 0 0 0 1
Rouse, s. s. 3 0 0 0 0 1 3
Williams, 1. f 4 0 0 0 1 0 0
Rundle, m. f. . 4 0 0 1 0 0 1
— —
Totals 33 3 5 2 24 11 8
Earnectruns, 1. Two base hit, 1. Home run, Bridges.
Stolen bases, 4. Bases on called balls, 2. Bases on hit
by pitched balls, 1. Struck out by Hughes, 8. Umpire,
White.
ROSE.
A.B. R. 1St B. S.H. P.O. A. E.
Anderson, m. f. . . . 4 2 2 0 2 0 0
Myers, 2d b.  4 1 0 0 1 1 1
Hedden, 3d b. 5 2 1 0 0 2 0
Ellis, c  4 3 3 0 7 1 0
Wenzel, 1st b. 5 2 1 1 16 0 0
Wood, 1. f.  5 1 2 0 0 0 0
Brown, r. f.  5 0 0 0 1 1 0
Randall, p  4 0 1 1 0 5 0
Jones, s s.  4 1 1 0 0 1 1
Totals  40 12 11 2 27 11 2
Earned runs, 4. Three base hits, Anderson, Ellis.
Bases on balls, 2. Struck out by Randall, 7. Umpire,
Meyer.
Time of game, 2 hours.
PURDUE VS. R. P. I.
May 6 was a cold day for dedicating the new
grand stand, and the tide of fortune went against
the home team, but not until two and a quarter
hours of hard playing by both teams was finished
did the " Poly" team lose their prospect for the
pennant.
Errors were numerous on both sides and while
the batting of both teams was fairly good the hits
of the winning team were bunched and well
placed. Purdue is to be complimented on good
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team work which shows the result of practice and
is a step in the direction of reaching the honors
of the season; also a caution on the free use of
spikes seems necessary as it is of no benefit and
serves only to awaken the spirit of dishonorable
antagonism on the other side. The home team
should be encouraged in their practice and play-
ing as they still have the opportunity of closing
the series in an honorable position.
The attendance numbered about three hundred
nearly half of whom witnessed the game from
the outside. The score was as follows:
PURDUE.
A.B. R. 1St B. S.H. P.O. A. E.
Kintner, c  5 0 2 0 12 2 0
Cullom, 2d b. . . .   4 2 1 0 0 2 0
German, 3d b. . .  4 1 2 0 5 2 3
Fulkerson, 1 f  3 2 0 1 0 0 0
Olin,p.4 1 1 0 2 1 0
Kerr, s. s   3 0 0 1 0 0 0
Fisher, 1st b. . 4 0 0 0 8 1 1
Tod, c. f.  4 1 1 0 0 1 1
Moore, r. f.  2 2 0 0 0 1 0
Totals  33 9 7 2 27 10 5
Earned runs, 2. Bases on called balls, Olin 6. Three
base hit, Olin. Struck out by Olin, 13. Stolen bases, 2.
Passed balls, Kintner 2.
Umpire, Kelly.
R. P. I.
A.B. R. 1St B. Sal. P.O. A. E.
Anderson, c f  4 0 0 1 2 0 0
Myers, 2d h. .  4 0 0 0 1 5 0
Hedden, p.   5 0 2 0 0 3 0
Ellis, C.  4 0 1 0 10 1 1
Wenzel, 1st b.  3 1 1 0 10 1 2
Wood, 1. f.  3 2 1 0 0 0 0
Brown, r. f. . .  3 2 1 1 0 0 0
Randall, 3d b. .  5 1 2 0 4 1 1
Jones, s s  3 0 0 0 0 1 0
Totals  34
Earned Runs, 1. Bases
Two base bits, Randall,
Bases on hit by pitched
den, 8. Passed balls, Ell
min. Umpire, Smith.
6 8 2 27 12 4
on called balls, Hedden 2.
Wenzel. Stolen bases, 5.
balls, 2. Struck out by fled-
is, 1. Time of game 2 hrs. 15
TECHNIC.
OTHER GAMES,
DEPAUW 12. I. U. 4.
The DePauw-I. U. game occurred at Greencastle,
May 6th. A close game was played up to the
fifth inning when DePauw commenced batting
Ferguson hard and won without difficulty. The
DePauw battery was Pulse and Basye and for I.
U. Ferguson and Ferguson.
Following is the score by innings:
DePauw. . . .0 0 0 0 1 2 6 3 —12.
I.0 0 0 0 0 0 1 0 3 0— 4.
UNIVERSITY OF ILLS. 14. WABASH 6.
The return galne between Wabash and Uni-
versity of Illinois was played at Crawfordsville,
May 6th and was won by the latter, the score
standing 14 to 6. Wabash appeared in better
form than at the preceding game and succeeded
in keeping the lead up to the seventh inning. A
good fielding game and three double plays were
to the credit of Wabash, while the University
team excelled in battery work.
On May 8th the following college ball games
were played: U. of Penn. and Harvard played
a close and exciting game which was won by the
former. Score, 7 to 6.
At Champaign, U. of Ills. 3; U. of Iowa 2.
At Ann Arbor, U. of Mich. 37; U. of Minn. 7.
At Chicago, Dennison College 11; U. of Chi-
cago 7.
INTER-STATE.
Unable to meet the many requirements for a
successful nine, Butler has decidal not to have a
ball team in this season's series.
Wabash will keep twenty men in training for
base ball during the entire season.
Purdue will appropriate $256 fOr grading a
running track and base ball field. The work is
now in the hands of the contractors.
At Wabash those students are excused from
gymnasium drill who devote the required time
for Field Day practice: about thirty men are pre-
paring for May 29th.
SCORE BY INNINGS.
Purdue . . . 0 0 6 0 0 1 2 0 0-9
The preliminary Field Day at Purdue is on May
RPI  0 2 0 0 0 0 1 0 3-6 19th.
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IN BROADER FIELDS.
In the third annual athletic contest between
Harvard and Yale the former showed a superior-
ity by winning 67 points, while Yale scored 45.
The meeting was held May 13th, there being four-
teen events. The only record which was broken
was the running broad jump, in which Bless, of
Harvard, broke the Harvard record by jumping
22 feet, 4 inches.
The first athletic meeting in which University
of California and Stanford, Jr ,jointly participated
was held April 22. U. of C. proved an easy win-
ner, scoring 91 points to 35 for-the other compet:
itor. One of the most creditable performances
was the quarter mile run which was won by May-
nard, of L. S., Jr., formerly of R. P. I., in 52 sec.
Mr. Charles E. Courtney, the oarsman, who is
at present coaching the Cornell crews will go to
California during the latter part of June to coach
the crews of U. of Cal. and Stanford, Jr.
157
Cornell will continue to keep a Freshman crew
in practice. At a recent meeting of the students
called to consider the question, President Schur-
man made an eloquent address, calling upon '96
to produce a crew that would be an honor to the
University.
An athletic meeting of track games was held
at Princeton, N. J., May 6th. The result was
greatly in Princeton's favor as the following sum-
mary of points show: Princeton 39; Yale 27;
Lawrenceville 5; U. of Penn. 4.
The world's record for throwing sixteen pound
hammer was broken last month by W. 0. Hickok,
a Yale Freshman, who placed it 112 ft. 9 in.
A DOUBLE FAULT.
A. tennis ball and a pitcher's sphere
Confessed in a friendly chat,
That one had been out on a racket,
While the other was off on a bat.
—Amherst Student.
ROSE LEAVES.
ON THE VALUE OF WORK-SHOP PRACTICE.
In the Engineering Magazine for April there is a
short note on the above subject, containing a few
extracts from a speech of Prof. R. H. Smith, at
Birmingham, England, which are worthy of con-
sideration. Prof. Smith says that "the most
difficult and tedious part of technical training"
is the cultivation of what he calls "reliable in-
stinctive faculties," and with this he thinks the
technical schools can make a good beginning, at
least.
He also gives his opinion of what school train-
ing can not do, as follows:
"What a mere school training can not do is to
impart that habitual caution and careful accu-
racy which comes only from a sense of responsi-
bility. The scholar pays his fee and thinks he
does his whole duty if he submissively' accepts
the lesson for which he has paid the fee; he cares
little whether he makes a blunder in executing
the exercises which he has given him, knowing
that the evil results of his blunder are for the
most part confined to himself, and that there are
no ulterior consequences to himself of any very
grave or dreadful sort,—none such as would in
the other place [work shop] cause the foreman
suddenly to blaze forth in language quite unfit
to be heard within the sacred precincts of the
college. Practically the worst that he can fear,
as the result of his error, is the waste of so much
material; and he has rather a habit of thinking
that because he has paid a fee he has the right
to waste so much material per day, the proper
amount being settled by himself within his own
private conscience."
The remedy suggested by Prof. Smith—namely,
that students be employed on real work .only,
and be held strictly to account for carelessness, is
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one which is followed to a considerable extent in
our own shops, and in others in this country.
This method, just as the use of practical prob-
lems in mathematics, physics, etc., has the fur-
ther advantage of exciting the interest of the stu-
dent. If he is interested in the work he will nat-
turally take greater care with it. Again, if the
errors and successes of the individual student
could be brought prominently before his fellows,
as his failures in other branches are, the stimulus
of competition would enter in, to a much greater
extent than at present; and this could hardly
result otherwise than to improve the standard of
work.
WORLD'S FAIR REGISTER.
Doubtless a large percentage of the members
of the faculty, alumni and under-graduates of the
Polytechnic will visit the World's Fair. The ad-
vantage of a conveniently located register for these
alone, as a means of re-uniting old class mates and
friends, is apparent. As yet our number is too
small to admit of an arrangement of the kind to
be placed on a business basis, so letters were writ-
ten appealing to the good-will of some of the alum-
ni residents in Chicago. From the several cordial
responses, that of Mr. Frank, '92, is inserted below
on account of the superior advantages of his kind-
ly offered services. ,He writes as follows:
OFFICE OF D. H. BURNAM, DIRECTOR OF WORKS, ).
WORLDS COLUMBIAN EXPOSITION,
JACKSON PARK, CHICAGO, ILL.
ECHANICAL AND ELECTRICAL DEPTS.,
MAY 8, 1893.
Mr. Howard M. Stanton,
Terre Haute, Ind.,
DEAR SIR :--1-Yours of the 5th ult. to
hand. In reply would say that I am willing to
keep such a register as has been proposed, but as
my work keeps me out on the grounds most of
the day it may be difficult to find me. I will,
however, leave the register in my desk and anyone
who may not find me in can inquire for my desk of
the guard at the office door or anyone in the place.
Or better yet, Mr. A. W. Wicks, 92, is in the Me-
chanical Department in the same building and he
will gladly act for me during my absence. The
office of the Mechanical and Electrical Depart-
ments is directly south of Machinery Hall.
The plan of the register will be about as follows:
Name. Class. Arrival. Leave. Where Stopping. Remarks.
Hoping to see the register well filled, I remain
Respectfully yours,
S. S. FRANK.
As is easily seen, the plan is for each Polyite to
register on first arrival at the grounds, and at the
same time to have the privilege of learning the
whereabouts of any other who may be attending the
Fair at that time. It is believed this scheme will
be particularly appreciated by the alumni, but we
trust that all connected with R. P. I. may accept
of the generosity of Messrs. Frank and Wicks.
WORLD'S FAIR CONGRESSES
As is well-known, the idea of holding various
World's congresses during the time of the Fair,
was placed in the hands of the World's Congress
Auxiliary for development, and the result is that
some nineteen such congresses Nv i 1 I be held during
the months, from May to October. Those of most
interest to technical students and students in gen-
eral, will be, first, the congress on education, com-
mencing July 17th; engineering, July 31st; art,
architecture, etc., July 31st; government, law re-
form, political science, August 7th; general de-
portment, August 14th; science and philosophy,
August 21st. Each of these large congresses will
be divided into smaller sessions treating of some
particular branch of the general subject. The
meetings of the congresses will be held in the
Art Institute, the new structure on the Lake front
in the city of Chicago on the site of the old ex-
position building, which has two large audience
rooms suitable for the purposes.
Several members of the Institute faculty are
connected with one or more of thee congres es.
Dr. Eddy is vice-chairman of the committee hav-
ing charge of the department of Engineering Ed-
ucat;on, before which Professor Gray is to read a
paper gn "Shop, Laboratory and Field Equip-
ment "; Dr. Eddy is also one of the honorary vice-
pi esidents of the departmcnt congress on Techno-
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logical Institutioris. Professor Noyes is on the ad-
visory council of the Chemical Congress—which
comes under the general head of Science.
The proceedings of the various congresses will
be published and a number of very important
questions will be brought up for discussion and
decision, especially in the Electrical department,
where the matter of several new practical units
ill receive attention.
ASTRONOMY LECTURES.
The bi-yearly lectures on Astronomy are being
delivered before the two advanced classes by
Pres't Eddy, every Tuesday afternoon since May
2d, the date of the first lecture.
The subject of the initial lecture related to
planets of the solar system considered under two
general heads: First, the four planets nearer to
the sun and second, the distant planets. The
second lecture was a consideration of several of
the fixed stars, compared with the sun and with
each other.
These lectures comprise the instruction which
is given on the subject qf astronomy and no one
in the two upper classes should fail to hear them.
THE INDIANA ACADEMY OF SCIENCE.
The eighth Spring meeting of the Academy
will occur on Wednesday, Thursday and Friday
of this week—the session being held at the Insti-
tute.
On Wednesday evening, Dr. T. C. Mendenhall,
Dr. J. M. Coulter, President-elect of Lake Forest
University, and Dr. Geo. L. Goodale, of Cam-
bridge, Mass., will deliver short addresses at the
Normal Hall. The addresses will be popular in
character and the public is cordially invited.
Thursday and Friday will be given up to excur-
sions in the Wabash Valley.
BOOKS RECEIVED.
Alternating Currents, an Analytical and Graphical
Treatment for Students and Engineers, by Frederick Be-
dell, Ph. D., and Albert Cushing Crehove, Ph. D., 1893.
The W. J. Johnston Co., Ltd., 41 Park Row, New York
City. Price $2.50
Alternating Currents of Electricity, their Generation,
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Measurement, Distribution and Application, by Gisbert
Kapp, C. E, 1893. The W. J. Johnston Co., Ltd., 41
Park Row, New York City. Price $1.00.
Professor Thomas Gray has kindly given us the
following reviews:
Alternating currents, by Frederick Bedell, Ph.
D., and Albert Cushing Crehove, Ph. D. This book
brings together, in its way, a number of the more
common problems which the student is likely to
encounter in the study of the phenomena attend-
ing the passage of alternating currents of electricity
through circuits having one or more of the prop-
erties, "Ohmic resistance," "self induction" and
"capacity." The book is divided into two main
parts. In the first part after some preliminary
definitions, the solution of the differential ( qua-
tions applicable to the case of a single electrode
which has resistance and self induction or resist-
ance and capacity or resistance, self induction and
capacity are given. The cases more particularly
treated are the initiatory stages after the sudden
removal or application of an e. m. f. to a circuit
and the equations which result from the contin-
uous application of an e. m. f. which varies ac-
cording to a Simple or a complex harmonic law,
the latter in accordance with Fourier's theorem
being assumed to embrace any case that can occur.
This part ends with two chapters in which will be
found a good discussion of the problem of the
transmission of currents through conductors hav-
ing distributed capacity and self induction.
The second part of the book gives the graphic
treatment of the extension of the equations ob-
tained in the first part to cases of multiple circuits
—these circuits being supposed to have no mutual
influence on each other. The treatment of this
somewhat complex problem is clear and will be
followed without much difficulty by such students
as may be expected to read a book of this class.
The equations do not seem to be uniformly ob-
tained by the simplest physical reasoning, as for
example equations (55) and (56) on page 68, which,
treated as force equations, are in themselves fun-
damental and with proper explanation the essence
of simplicity. Altogether, however, this book
brings before the student of differential equations
a collection of excellent exercises; just such a set
of problems, in fact, as we should like to see more
16o THE ROSE TECHNIC.
frequently made use of to illustrate mathematical
theorems. As a book for engineers it seems prob-
able that a fuller discussion of the physical inter-
pretation of the solution would have been advan-
tageous. We have much pleasure in recommend-
ing the book to students of advanced mathematics.
Alternate Currents of Electricity by Gisbert
Kapp. This little book will be welcomed by that
large class of readers who prefer a simple verbal
statement of the principles of a subject to the more
concise and sometimes more exact statements
which can be given in mathematical symbols.
The book is a reprint of a series of papers on such
branches of the subject as, the measurement of
electrical potentials, currents and power. The
principles and construction of alternating current
generators and transformers. The economic prob-
lems which arise in the choice of central stations
and methods of distribution. How alternators
come to run stably in parallel and the precautions
that should be taken in the choice of driving
power and in the manipulation of the machines.
There is also a short discussion of alternate cur-
rent motors embracing such parts as, how they
can be made self starting and how the use of multi-
phase currents enables them to start when loaded.
The book suffers considerably from the great
brevity of its treatment but what there is of it is
good and it is well worth perusal both by the un-
initiated and the experienced electrician.
DIFFERENTIALS.
He sits beside a maiden
Who very bashful seems;
Retiring airs and manners,
Too Innocent he deems.
With a sly, yet skillful movement,
He has her in embrace
Expecting an expression
Of horror on her face.
But, ah, he is mistaken,
She's learn'd in all such lore,
In sweetest tones she tells him
She's had La Grippe before.
The Senior examinations are on this week.
Let rose and white fly by yards on Field Day.
Be sure and register when you visit the World's
Fair.
The Intercollegiate ball is evidently going
through.
W. S. Speed has re-entered '96, and is making
up the back work he missed.
"Eh! Men! mon ami." was translated by a slang-
ful Junior: "Ah there! my size !"
Which shall it be, the Normal game or the cir-
cus? Attractions are about balanced.
Quite a number of the fellows have been fa-
vored by visits from their fathers recently.
• A number of thesis drawings of the older classes
have been framed and now adorn the halls.
W. B. Hampson responded to the toast "The
girls," at the recent Purdue Senior banquet.
It is quietly rumored that Morton Andrews has
been offered a fat job by the Athletic Association.
Hood, '93, has returned from Indianapolis,
where he was called on account of the illness of
his father.
Farrington outplayed all opponents in the con-
tests in tennis singles, and will represent the col-
lege on Field Day.
It would be more appropriate if the side walk
had " Stanton" in large letters cut in it, in place
of the figures "'93."
A certain Junior "staked his little pile" and
said he would drink eight glasses of soda but he
" flunked " on number five.
According to an exchange, it is reported that
Mr. M. R. Thompson, R. P. I. ex-'94, will return to
Leland Stanford next year.
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Messrs. Sansom and Jaseph represented the
Poly. Y. M. C. A. in Indianapolis, last week.
A number of Polys who had no " professional"
connection with the affair, went to Paris with the
"Pinafore" company last week.
It has been suggested that Beebe be engaged as
coach for the ball team when in the field. He
would be a whole team in himself.
The Juniors are reading" As You Like It" also
" Untersuchungen neben das Jod," which they
designate by " As You Don't Like It."
One of the Freshman chemics recently made
the startling discovery that the laboratory roof
was leaking badly, and the sun was shining out-
side.
The train sheds at the Union Depot are nearing
completion, thereby relieving the strain upon a
number of Techs who have assumed the superin-
tendence of the work.
Prof. Wickersham has purchased the house
across the street from the residences of Profs.
Hathaway and Howe, in the Faculty colony at
Collett Park, and will soon move out there.
Ridgely, '95, recently took upon himself the
missionary work of showing the stave pile kids
the evil of throwing rocks at a passing Poly,
even though he be small. Let the good work go
on.
In a recent one hundred yard contest between
a safety and a sprinter the finish was so close and
exciting as to form a mechanical mixture.of man
and wheel; fortunately no serious damage was
done.
The new catalogue has appeared and is a very
attractive piece of work. There is a marked sim-
ilarity as to plot and denouement between this and
previous efforts by the same pen—but variety is
given by the introduction of a number of new
characters at the end.
Everyone was surprised on the morning of the
Purdue ball game to see the numbers 9 and 6
painted in blue on the grand stand and back stop.
A professor has suggested that if the Freshmen
insist upon prophesying the score, not to paint it
in blue as it Jonah's our team.
G. F. McNaught, formerly of '94, is in the
draughting department of the Westinghouse Air
Brake Co. at Wilmerding, Pa.
The Athletic officers are justly wrought up over
the difficulty in keeping a sufficient supply of
tennis balls on hand to supply players. There
must be some mean men in the Institute.
In return for the splendid work which Mr. S.
E. Johannesen has done during the past four
years in training the Orchestral Club, the mem-
bers of the Club, assisted by the Faculty and
Class of '93, have presented him with a beautiful
Besson cornet. Mr. Johannesen wishes to ex-
press his sincere appreciation of the gift.
The Juniors have discovered that Hart's "Par-
allel motion" was intended for the use of certain
gentlemen, who at times have a tendency to pro-
ceed in arcs of circles; by the use of this mechan-
ism, these circles immediately invert into straight
lines and the gentlemen proceed with the grace of
an Apollo— and this without the use of the Polis-
cier cell.
A Sophomore recently asked Professor Hatha-
way to excuse him from a recitation in order that
he might attend to some outside matter. The
professor told him that he could not excuse him
but that he would fix it so that he could leave
early. We can imagine his chagrin when he en-
tered the room and found they were to have a
severe quiz very few questions of which he could
answer. It is needless to say that the professor had
kept his word and that the sophomore left early.
The much abused library of the Institute is, in
some respects a very remarkable conglomeration
of books. The nucleus of the library was the pri-
vate collection of Prof. John Bacon of Harvard
University, and it contains, besides many of the
classics of literature and science, a number of very
peculiar old books, which look very much out of
place among the volumes of Thomson, Maxwell,
etc. For instance there is one elaborately illustrated
which describes in great detail the kitchens of var-
ious English noblemen, and another on "The ori-
gin, nature and we of wine," on the last division
of which, the author appears to be very much be-
hind the times.
162 THE ROSE TECHNIC.
A carefully kept record of each man's opportu-
nities to recite (i. e., the number of times he has
been called upon) during the month, beginning
April 18, is the basis for the following calcula-
tions: 77.026 per cent, of all opportunities to re-
cite were given to only 36.36 per cent, of the class.
The remaining 22.974 per cent, of the total num-
ber of chances to recite were divided among
40.905 per cent. of the class. Thus leaving 22.735
per cent. of the class who have not had a single
chance to recite during the whole month.
Members of the Athletic Association are to be
congratulated on their success in obtaining Mr.
C. 0. Du Plessis, of A. G. Spalding & Co., to act
as referee and Mr. E. W. Smith, sporting editor of
the Chicago Times, to fill the position of starter.
These gentlemen are professional officials in ama-
teur contests and act in their respective capacities
in many western events, therefor all records made
under them are official. Messrs. Du Plessis and
Smith will be remembered as having given general
satisfaction by their decisions last Field Day.
During a recent Calculus seance the following
appeared on the board, we presume with apologies
to Hanover.
We are n't the people,
We are n't the stuff,
Can't work the calculus,
We've got enough.
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She frowned on him and called him Mr.
Because in fuh he'd merely Kr., -
And then in spite,
The following nite,
This naughty Mr. Kr. Sr.
—Ex.
According to the New York Mail and Express,
every doctor of philosophy at Johns Hopkins shall
be entitled to wear, on suitable occasions, a gown
made either of black silk or cloth, together with
a hood lined with scarlet silk, and edged with gold.
Bachelors of art may also wear a gown and a hood
differing slightly from that of the Ph, D's.
The famous "Hasty Pudding" club will pro-
duce a play this year entitled" Hamlet, Prince of
Denmark, or the Sport, the Spook, and the Spin-
ster." The words, music and scenery are all pro-
duced by members of the club.
Wesleyan has adopted a plan for undergradu-
ate government. The governing body will be
composed of four seniors, three juniors, two soph-
omores, one freshman, and either three or five
members of the faculty.
Ex-Senator J. J. Ingalls is to deliver the com-
mencement address at Purdue this year.
Sing a song of dollar bills,
A pocket full I've not.
Five and twenty dollar bills put into a pot,
When the pot was opened I didn't get the things.
For he'd two pair of aces and I—I had four kings.
Ex.
The class of '93, Princeton, following the estab-
lished custom, will present to the institution a
library of political science and jurisprudence.
About 1,000 books will be added to the collection.
The Assembly Ball and Junior Promenade at the
Massachusetts Institute of Technology was such
a success this year that there will probably be an
annual Junior ball in the future.
It seems that there were "pipe liners" in Har-
vard sixty years ago. Popular prejudice at that
time forbade conference with a professor either be-
fore or after a recitation.
A Freshman bought a fountain pen,
Which looked quite too delightful,
But when he tried to write with it,
The words he used were frightful.
—Ex.
Cornell's summer school has been made a regu-
lar part of the university.
